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enoizudortnI  :  anu id azneserp aL  airotalitnev enoiznufsid avittirtser  noc itneizap ni 
hsir otatnemua nu da aicossa is ocinorc ocaidrac osnepmocs ’atilatrom id oi ’atidibrom e  a 
 ognul e oidem  .enimret ts otseuq nI a oidu b otatulav omaib   aznelaverp aus al  aipma nu ni
enavoig enoizalopop -  atluda  noc  ,HCUG enoizalopop( atinegnoc aitapoidrac worG n-  pU  htiw
 traeH latinegnoC d esaesi ) oizaler al , ne ’atireves al noc  ,ocaidrac ottefid id  al noc
id `atisselpmoc  acigrurihc airots  vvarpos allus ottapmi ous li e i  .aznev idoteM  :  id elatot nU
811 8  itneizap HCUG   `ate(  aidem 3 inna 2.31±1.3 )  italourra  p  osser  tinU HCUG al  layoR led
latipsoH notpmorB modngiK detinU ,nodnoL ,  alled enoizarusim a itsopottos itats onos 
airotalitnev enoiznuf of irtemorips etaidem atazr a elanoiznevnoc   art oserpmoc odoirep nu ni  li
 0002  li e 8002 . italoclac itats onos itazrof iranomlop issulf ied ittederp irolav I  ella odrocca ni 
ir id inoizauqe etadnamoccar emiref n  ,ot ’e airotalitnev enoiznuf al e  atats tacifissalc a  esab ni 
atazrof elativ `aticapac id irolav ia )CVF(  rep atazzilitu atats `e atairavitlum acitsigol isilanA .
 i erafitnedi itnanimreted   anu id enoiznufsid  irotalitnev a  avittirtser otaredom odarg id - oreves  
( CVF )%06<  isilana e ,  oihcsir id  xoC zilitu atats `e  rep ataz  allus ottapmi ous li eratulav
 .aznevivvarpos R itatlusi :  enoiznuf aL  atatlusir ’e airotalitnev len elamron  8.25  %  artson alled
oizalopop en   HCUG  ;atalourra nu  enoiznufsid a  airotalitnev avittirtser  are eveil odarg id 
 len etneserp  %5.71 oizalopop alled  ertnem ,en nu  avittirtser enoiznufsid a otaredom odarg id -
ves  len etneserp are ore 7.92  oirotalitnev ottefid nU .enoizalopop artson alled %  ovittirtser  id
otaredom odarg -  itneizap ni etnelaverp `uip are oreves HCUG  noc  aimotana asselpmoc
acaidrac v , ad odnaira oizalopop alled %02 l ne  etinegnoc eitaoidrac noc HCUG  la icilpmes
oizalopop alled %06 ne asselpmoc atinegnoc aitapoidrac noc HCUG ( a esab ni  enoizinifed all
 elled eenil -  adiug  .)CCA/AHA  itneizap id oppurg len aiS ehc  onnah otuvecir nu a  enoizerroc
acigrurihc  s  oppurg len ai  itneizap id  itareponi  o  ehc  ocigrurihc otnevretni nu otuvecir onnah
ovitailllap  azneserp al ,  ocicarotoidrac otroppar otatnemua nu e aimotocarot assergerp anu id
 itatlusir onos  itrof itnanimreted  airotalitnev enoiznufsid anu id avittirtser  id otaredom odarg -
 irtlA .oreves  itnednepidni re itnanimreted ( eimotonrets elpitlum ona  ien )2≥  itneizap  ehc
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 acigrurihc enoizerroc anu otuva onnah otaredom odarg id isoilocs id azneserp al e -  ni oreves
 .itaillap/itreponi itneizap c id azneserp aL  non isonai ir `e  nu atatlus erottiderp  enoiznufsid id 
 airotalitnev  .itneizap id ippurg i ibmartne ni avittirtser wollof lI -  pu ( onaidem )  id otats `e 4.1 
 ,inna i etnarud elauq l  nu id azneserp aL .elataf otneve nu otuva onnah HCUG itneizap 96 
ttirtser airotalitnev enoiznufsid taredom odarg id avi o-  atatlusir ’e oreves  erottaf nu eresse  id
 etnednepidni oihcsir rom atatnemua id t ’atila wollof len -  itneizap i ,xoC isilana osrevarttA .pu
 noc  enoiznufsid d avittirtser airotalitnev otaredom odarg i - oreves  id oihsir nu onavatneserp 
latrom  ati  otatnemua  airotalitnev enoiznuf elamron noc HCUG itneizap ia ottepsir etlov 5.2 id
23.1IC%59;05.2 RH detsujda( - )100.0<p ;16.4  i rep etlov 0.3 id are ’atilatrom id oihsir lI .
 erolav nu noc itneizap  ottederp  %05< CVF id 14.1IC%59;10.3 RH detsujda( -  ;27.5 )100.0<p  .
 id oihcsir len aznereffid anusseN e ’atilatrom oiznuf noc itneizap i art atavresso atats ` en  
airotalitnev lamron e  e  enoiznuf noc itneizap i talitnev  eveil odarg id avittirtser airo .)46.0=p(  
enoisulcnoC : oiznufsid anU en  airotalitnev  avittirtser ’e   enoizalopop allen etnelavrep HCUG . 
nU  odarg id enoiznufsid a otaredom -  len etnelaverp `e oreves  %03 pop alled  enoizalo ed  `e  ni
efid id `atireves al noc enoizaler  ocaidrac ott  otinegnoc id `atisselpmoc e  am ,acigrurihc airots 
non aL .isonaic id azneserp al noc   enoiznufsid anu id azneserp irotalitnev avittirtser a  odarg id 
otaredom -  enoizalopop allen oreves HCUG epidni oihcsir id erottaf nu `e  atatnemua id etnedn
wollof li etnarud `atilatrom -  .pu  
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noiznuf ataugeda nU e  e eralocsavoidrac ametsis led otnemaippocca`l edeihcir airotalitnev 
aira oibmacs elamron li erarucissa rep oirotaripser - alocric oiz n  elamron anu eritnarag e e
aira oibmacs ol ,otaretla `e imetsis eud ied onu eS .enoizanegisso - cric o  eratlusir `oup enoizal
e otaugedani aenpsid onocsirefir itneizap i ]1[ .  otirefir etnueqerf `uip omotnis li `e aenpsid aL 
itneizap ad ais etnemenumoc cs noc ocinorc ocaidrac osnepmo ]2,1[   ad ais   noc itluda itneizap
poidrac ( atinegnoc aita HCUG ittedisoc i ) ]3[ .  nu ,ocaidrac osnepmocs noc itneizap nI 
 nu ,airadnoces eranomlop enoisnetrepi id azneserp al ,irotaripser ilocsum ied otnemilobedni
 emulov id oiraccarvos oruen itnemaibmac e inomlop ied - lanomro  enoizudir anu ni onatlusir i
’aticapoac alled  eranomlop  itnemaibmac itseuQ .atazrof enoizaripser id ervonam el etnarud 
oiznufsid anu ni onatlusir en  airotalitnev ser avittirt  etnelaverp `e ehc 6 la onif  itneizap ied %0
a cs noc itlud ocinorc ocaidrac osnepmo ]5,4[  e  ehc ssa is ico a da  id oihcsir otatnemua nu 
wollof li etnarud `atilatrom - epsir pu t a ot i  elamron e ocinorc ocaidrac osnepmocs noc itneizap 
 enoiznuf airotalitnev . ]6[ A nu ,inas itluda itteggos ni ehcn a oizudir en v ied  `e iranomlop emulo
wollof len isrevva icaidrac itneve id oihcsir otatnemua nu a ataicossa atats - pu . ]8,7[   da oniF
noiznuf al etnemacitametsis otagitsevni ah oiduts onussen ,iggo  aipma anu ni airotalitnev e
 enoizalopop HCUG  .  acigoloisif al ,HCUG itneizap ieN erouc enoizaretni -  ataretla `e enomlop
 e d anu osrev enoissergorp al airotalitnev enoiznufsi elairottafitlum `e noisufrep ataretla :  e
evretni ilpitlum ,eranomlop n  it grurihc id ai  ,acicarotoidrac  olocsum led anegortai isilarap
ag alled `atimrofed ,ocitammarfaid  onossop ocaidrac ”epahs“ elamrona nu e acicarot aibb
airotalitnev enoiznufsid anu ni eratlusir e eranomlop `aticapac al errudir  avittirtser  .  ihcoP
 itneizap id oremun oloccip lad itatimil iduts italourra itazzilacof `uip ol rep e  anu us 
irtaidep enoizalopop  otinegnoc ocaidrac ottefid led enoizerroc e isongaid al opod inna ihcop ac
  atazrof eranomlop `aticapac attodir anu otartsom onnah idrac ad itteffa inibmab ni  eitapo
oizalopop alla ottepsir etinegnoc en .elamron acirtaidep 9[ 01, ]  icitueparet isseccus i noC 
ar  eitapoidrac elled icigrurihc e ienatucrep itnevretni ilgen inneced eud imitlu ilgen itnuigg
 ,etinegnoc  noc itneizap i otinegnoc ocaidrac ottefid nu   atluda `ate`l onognuiggar ehc  onos
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nu onnah itneizap itseuq e eratnemua da itanitsed a p ativ id avitattepsa  `ui  01 a ottepsir agnul
`af inna ]3[ . ,etnematanutrofS oizalopop al ne ua anu atneserp HCUG me rom atatn at  e `atil
 onossop ehc irottaf i erednerpmoc ,oicreP .elareneg enoizalopop alla ottepsir `atidibrom
euq ni aznevivvarpos al erazneulfni s madnof `e itneizap it  illeuq eracifitnedi rep etane  orol id
hcsir otla da  icaidrac itneve id oi  isrevva wollof li etnarud -  pu  ehc e onoved  id eraicifeneb 
 eroiggam aruc noiznufsid anu id aznelaverp al otatulav omaibba ion oiduts otseuq nI . e 
avittirtser airotalitnev  pop aipma nu ni  id otnemirefir id ortnec nu ni atiuges HCUG enoizal
zret o ollevil oidrac noc itluda itneizap rep hc otazzitopi omaibba ioN .atinegnoc aitap  al e
id id azneserp s v enoiznuf e vittirtser airotalitn a  azneulfni e enoizalopop atseuq ni etnelaverp `e 
aznevivvarpos al  .  
 
idoteM  
oiduts olled enoizalopoP . 
 oianneG arT 0002   id elatot nu ,8002 oilguL e eizap 8811  a itsopottos itats onos HCUG itn
noiznuf alled enoizarusim e airotalitnev wollof enituor emoc atazrof -  osrevartta ocinilc pu
ortnec len airtemorips led HCUG eladepsO`l  ,notpmorB layoR ardnoL KU ,  .   itneizap i ittuT
ourra l temorips alla elamrof osnesnoc otad onnah ita  ah elacol enoissimmoc anu e air
 ol otavorppa  .oiduts ittefid noc itneizaP  itats onos inna 41 a eroirefni `ate id itinegnoc icaidrac 
 opocs ol `ehciop isulcse d noiznufsid anu id aznelaverp al eratulav id olleuq are oiduts olle e 
 airotalitnev avittirtser  anu ni  aipma noizalopop e enavoig -  atinegnoc aitapoidrac noc atluda
 .atterroc  arocna acirtaidep `ate allen airotalitnev enoiznuf alled enoizarusim al ertlonI tneserp  a
r hcir e isrevortnoc italusi erutaihccerappa ehcificeps edei ]11[ .    
 
eranomlop enoiznuf alled enoizarusiM  
nU  id maet “ snaicisyhp ”  allen gniniart ocificeps otuvecir ah ehc  alled enoizarusim
ilgim li itneizap i ittut ni otartsiger ah eranomlop aigolotapoisif  issulf itneuges ied erolav ro
 led HCUG ortneC len otiugese esab id ocirtemorips emase`nu etnarud itazrof iranomlop
 oirotaripse occip ,)1VEF( odnoces 1 ni otazrof orotaripse emuloV :latipsoH notpmorB layoR
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( otazrof  )FEP  `aticapac e opod )CVF( atazrof elativ ivitatnet ert onemla ni ,ilibattacca  odrocca 
enil ella  alled adiug e [.yteicoS cicarohT naciremA 1  ]2  iranomlop issulf ied ittederp irolav I
 itazrof  rep irolav i onatsuigga ilauq el ,otnemirefir id inoizauqe el odnasu italoclac itats onos
tla e osses ,`ate`l .azze [ 31 ] enoiznuf aL  ittederp irolav ia esab ni atacifissalc atats `e eranomlop 
 ,elamron emoc CVF id ( CVF ottederp >7   ,)%0  odarg id avittirtser airotalitnev enoiznufsid
( eveil  CVF  ottederp 07 - )%06 ,  airotalitnev enoiznufsid e  avittirtser otaredom odarg id -s  oreve
CVF(  ottederp <  ni ,)%06  otroppar nu ittut  CVF/1VEF .0≥  ,8  adiug eenil ella esab ni .STA [1 ]2  
nu noc itneizap I a  airotalitnev enoiznufsid tsim a avittirtser etnemetnelaverp am  (  otroppar
VEF 1  CVF/  art 7.0 - 8.0  ,  CVF  ottederp 07< %  ni itacifissalc e isilana allen isulcni itats onos )
ittederp irolav ia esab  .CVF id nu noc itneizap I atsim airotalitnev enoiznufsid a  am 
 avitturtso etnemetnelaverp 7.0< CVF/1VEF( itneizap 95=n ;  )  ol `ehciop ,isulcse itats onos
znelaverp al eratulav are oiduts olled opocs a  enoiznufsid anu id itteffe e itnanimreted ,
 airotalitnev ser avittirt  enoiznuf noc itneizap ia ottepsir HCUG enoizalopop aipma anu ni 
.elamron airotalitnev   
 
inoizinifed e itad ied enoizelloC  
tepsorp odom ni itanoizelloc itad id ovittepsorter oiduts onu `e otseuQ t .oci   itneizap i ittuT  
wollof otuvecir onnah - inilc pu .ocirtemorips emase`l opod isem 21 ingo oc  i ,itneizap i ittut nI 
noiznuf essalc ,azzetla ,osep ,`ate us itad  ,erotamuf id enoizidnoc ,AHYN ela arutas  id enoiz
et e osopir a onegisso ra ocittepsorp odom ni itanoizelloc itats onos acidem aip   id maet lad
icisyhp  .ocirtemorips emase`lled onroig ossets ollen sna  ,acaidrac aimotana us inoizamrofni eL
( ocigrurihc otnevretni id opit enoizaillap o enoizerroc ) otocarot itnednecerp id oremun ,  e  eim
otnevretni`lled otnemom la `ate ,eimotonrets  tnarud etartsiger etats onos e wollof li -  ocinilc pu
 nu ni droceR tneitaP cinortcelE metsyS  ,  .oiduts ol rep itanoizelloc itats onos itad i e  lI
 otats `e ocirtemorips emase`llad isem 6 ortne ocicarotoidrac otroppar otarusim  el odnazzilana 
dar io oretna enoizeiorp ni ecarot led eifarg - etsop eroir  , l e  a zneserp a  odarg id isoilocs id 
otaredom - ( BOOC ologna`lled oloclac etnaidem atatulav atats `e oreves  emoc ,)°03>
]41[.otatropir etnemetnedecerp  la esab ni icitsongaid ippurg ni itacifissalc itats onos itneizap I 
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egnoc ocaidrac ottefid etnatsottos .otatropir etnemetnedecerp emoc ,otin ]51[   oppurg lI  id
 noc itneizap  iralovlav eittalam  ah  osulcni  noc itneizap atinegnoc acilartim aittalam  aittalam ,
vlav o  eralovlavbus e eral  .edipsucib acitroa alovlav noc itneizap i e eranomlop o acitroa  I
d noc itneizap -  ni itacifissalc itats onos eiretra essorg elled enoizisopsnart tiws noc itneizap c  h
( elairta dratsuM - epyt ( osoiretra hctiws noc itneizap ni e) retni ve  id otn )enetaJ  .  ortla oppurg lI
 noc itneizap i osulcni ah  ,oivrep osoiretra ottod eralocirtnev aremac aippod “( artsinis uod b  el
VR rebmahc )”  , ,iranomlop enev elled oigganerd olamona  eilamona e ocitroa ocra oippod 
etinegnoc ehciranoroc  emase etnaidem atatulav atats `e ocimetsis olocirtnev led enoiznuf aL .
ne acaidrac eraelcun acitengam aznanosir o ocifargoidracoce oiznuf id emase`llad isem 6 ort ne 
 acirogetac elibairav emoc atacifissalc atats `e de eranomlop  ni ufsid ,elamron  e eveil enoizn
noiznufsid e edom odarg id ra ot -  adiug eenil itnecer el noc odrocca nI .oreves CCA AHA/ ]3[  ,
 isselpmoc itinegnoc icaidrac ittefid onos   otats italovlav ittodnoc noc itterroc illeuq itinifed o  
italovlav non  al ,natnoF id enoizalocric al ,regnemnesiE id emordnis al ,eranomlop aiserta`l ,
 li e )VLID( aticsu aippod a ortsinis olocicrtnev li ,eiretra idnarg elled enoizisopsnart
rtsed olocirtnev s al ,)VROD( atartne aippod a o i  atinifed atats `e isonaiC .acissatorete emordn
 onegisso id enoizarutas anu ad  ni %09<  .osopir a etneibma aira  enoisnetrepi id azneserp aL
 ortsed olocirtnev led acilotsis enoisserp atamitse anu ad atinifed atats `e eranomlop  53≥
 aidem eranomlop enoisserp anu o ,ocifargoidracoce emase osrevartta gHmm  gHmm 52≥
 .ocaidrac omsiretetac etnarud  illeuq onare aticsan alla eranomlop enoisufrepopi noc itneizap I
 tollaF id aigolartet noc  )FOT( onets e s  ,eranomlop i  id isongaid noc  aiserta  e eranomlop  illeuq
 id isongaid noc irtnevinu erouc c  eralo  tnuhs onu otseihcir ah ehc eranomlop ossulf ottodir e
ocimetsis -  .eranomlop  
 
wolloF - .pu  
wollof lI - itneizap i ittut rep otatelpmoc otats `e ocinilc pu onna ingo  allus inoizamrofni eL .
 e aznevivvarpos  lad itunetto itats onos osseced led atad al vreS htlaeH lanoitaN eci  ,  otagelloc
modgniK detinU ni citsitatS lanoitaN fo eciffO led elanoizan esabatad la  .  O  ing  id opit
rom ta  .asuac id enoiznitsid aznes ,isilana`l rep ataredisnoc atats `e ’atil  
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tats isilanA acitsi  
 ittuT i  ippurg art enoizarapmoc aL .dradnats enoizaived ± aidem emoc itatneserp onos irolav 
 tseT li etnaidem atiugese atats `e t  id  ,tnedutS  li nnaM -  yentihW  U  ,tset o  li ihc -  tset erauqs
 .otairporppa evod A zilitu atats `e atairavinu acitsigol isilan  irottiderp i eracifitnedi rep ataz  id
 airotalitnev enoiznufsid  avittirtser otaredom odarg id -  onnah ehc ilibairav el olos e ,oreves
otnuiggar  `ativitacfingis anu (p 50.0< eulav ) osrevartta lana`l  len etartne onos atairavinu isi
 .enoissergeritlum id olledom T rav emoc itazzilana itats onos itad i ittu ai  da ,ehcirogetac ilib
 `ate ,ate ,ocicarotoidrac otroppar led enoisulcse  o acigrurihc enoizerroc alled opmet la
 enoizaillap otnevretni`llad isrocsart inna e ocigrurihc   emoc itiresni itats onos ilauq i , bairav  ili
co  .eunitn  id avruc aL nalpaK -  reieM  noc gol -  tset knar `l erarapmoc rep etaerc atats `e  emoctuo 
zap ni tnei i lop enoiznuf noc elamron eranom -  airotalitnev enoiznufsid  eveil odarg id avittirtser
 noc itneizap ia ottepsir sid  enoiznuf  airotalitnev vittirtser a arg id otaredom od -  isilana `L .oreves
xoC oihcsir id  ( ledom esiwpets  )  anu art enoizaicossa`l eramrefnoc rep atazzilitu atats `e
irotalitnev enoiznufsid  a  avittirtser otaredom odarg id - “( `atilatrom e oreves yna - esuac  
)”ytilatrom  . disnoc itats onos itatlusir i ittuT  are p erolav li odnauq ivitacifingis itare .50.0 <  
c atats ’e acitsitats isilana``L odnazzilitu attodno   :erawtfos itneuges i  SSPS( 71 noisrev SSPS





 alled ehcitsirettaraC HCUG enoizalopop  
 ehcinilc e ilasab ehcitsirettarac eL enoizalopop alled   allus inoizamrofni el ,atalourra HCUG
 .1 allebaT allen itartsom onos airotalitnev enoiznuf allus itatlusir i e acigrurihc airots  `ate`L
 are  2.31±2.33 inna  , noizalopop al e  li elihcsam 5 %4  ,  li e 9.01  %  are enoizalopop alled
xe o erotamuf -  .erotamuf  erolav lI  IMB are oidem   6.4±8.32 m2  .h/  are acimotana isongaid aL
 44 ni DSA itneizap  34 ni DSV ,)%7.3( itneizap  14 ni AoCA ,)%6.3( itneizap  ,)%5.3(  hctiws
eiretra idnarg elled  12 ni itneizap %8.1(  54 ni DSVA ,) itneizap  14 ni AGTcc ,)%8.3( itneizap  
 9 
5.3(   ,)%  id ailamona nietsbE  36 ni itneizap  ,)%3.5(  id emordnis  06 ni regnemnesiE itneizap  
 ,)%1.5(  id enoizalocric  88 ni natnoF itneizap  ,)%4.7(  id otnevretni  48 ni dratsuM itneizap  
 463 ni FOT ,)%1.7( zap itnei  ,)%6.03( eralovlav aittalam  471 ni itneizap  ,)%6.41( non - otterroc  
 98 ni sacpaM/VROD/VRID itneizap  ,)%5.7(  artla songaid i  13 ni  itneizap  .)%6.2(   odrocca nI
eenil elled enoizacifissalc alla - u ,]3[AHA/CCA adiug  ocaidrac ottefid n  otinegnoc  osselpmoc
are  len etneserp  %7.54 nU .atalourra HCUG enoizalopop al attut id acigrurihc enoizerroc a   o
 enoizaillap  .HCUG enoizalopop artson alled %7.57 len otiugese otats are L` ate ’  opmet la
 ocigrurihc otnevretni`lled  id are ovitterroc  1.5 inna 2 RQI( -  21 inna .)  
 
znelaverP  avittirtser airotalitnev enoiznufsid id a oizalopop allen en HCUG  
 id itulossa idem irolav I  FEP dna 1VEF ,CVF 1±0.3 etnemavittepsir onare  9.0±6.2 , e 783  231±
irtil  , etnemavittepsir onare enoizalopop al attut ni ittederp idem irolav i ertnem 71±07 %  ,
81±1.27 % e 44 ± 31 .%    enoizubirtsid aL  otazrof oirotalitnev ossulf id ittederp irolav ied  ni
 attut oizalopop al ne  atartsom `e HCUG ni  .1 arugif  uS 811 8 ap  li ,itneiz 5 8.2   %  ah tneserp  ota
litnev enoiznuf anu elamron airota  ,  li %6.71   eranomlop enoiznufsid anu avatneserp  avittirtser
 li e eveil odarg id 4.92  % otaredom odarg id avittirtser enoiznufsid anu - oreves )B 1 arugif(  . L  e
 airotalitnev enoiznuf alla esab ni atalourra enoizalopop alled ehcinilc e ilasab ehcitsirettarac
1 allebaT allen etatropir onos  . are iv oN ereffid on ’ate id inimret ni ezn  omuf e elihcsam osses ,
 .itneizap id ippurg ert i art I  id oppurg l  noc itneizap  airotalitnev enoiznufsid anu  avittirtser  id
otaredom odarg -  IMB id erolav ossab ’uip nu avatneserp oreves m/gk 2.42 sv 9.22( 2)  uip nu e 
tas id erolav ossab  osopir a onegisso id enoizaru )%5.79 sv %6.59(   id oppurg la ottepsir 
 elamron airotalitnev enoiznuf anu noc itneizap )10.0<p(  atla `uip anu avatneserp osse ertlonI .
 icitonaic itneizap id aznelaverp ( enoizarutas   onegisso id )10.0<p ,%1.6 sv %3.61 ,%09<  id ,
III elanoiznuf essalc ni itneizap -  VI )10.0<p ,%5.5 sv %8.51(  eralocirtnev enoiznufsid noc e 
si otaredom odarg id acimets -  oreves )10.0<p ,%4.5 sv %4.31(  onos non eznereffid etseuQ .
otalitnev enoiznuf noc itneizap id oppurg li art etavresso etats e elamron air  anu noc oppurg li 
oiznufsid en vittirtser airotalitnev a  odarg id  .eveil  ippurg ert i art aznereffid anucla are`c noN
 noc acidem aiparet id inimret ni itneizap id ??  e itnaccolb  ECA irotibini / icinatras .  itneizap I 
 01  
 o eveil odarg id airotalitnev enoiznufsid anu noc  odarg id otaredom -  nu onavatneserp oreves
 noc itneizap id oppurg la ottepsir ecarot led aifargoidar alla ocicarotoidrac otroppar otla `uip
oiznuf en otalitnev lamron air e  .)10.0<p( otaredom odarg id isoilocs ertlonI -  oreves (  ologna
 )°03> BBOC  len etneserp are  %4.61 oizalopop al attut id en  etnelaverp `uip are de ,HCUG  len
otaredom odarg id avittirtser airotalitnev enoiznufsid noc itneizap id oppurg -  oreves  ,%4.22(
p  sv 10.0<  .)elamron airotalitnev enoiznuf   ,atalourra HCUG enoizalopop al attut uS  li  %1.37
nevretni nu otuvecir aveva ihc ot tnarud ovitterroc ocigrur aiznafni`l e  li ertnem ,  %9.62  non
 noc itaillap itats onare o ocigrurihc otnevretni nucla otuvecir aveva s TB  ro tnuh “  AP
gnidnab ”  . otaredom odarg id avittirtser airotalitnev enoiznufsid anu id aznelaverp aL -  oreves
 are  ni %1.23 nu otuvecor onaveva ehc itneizap acigrurihc enoizerroc a  susrev  ni %8.62
ocigrurihc otnevretni nu otuvecir onaveva ehc o itareponi itneizap ovitaillap  .)9.0=p(  anU
otaredom odarg id avittirtser airotalitnev enoiznufsid -  itneizap ni etneuqerf ’uip are oreves
er otuvecir onaveva ehc HCUG -  eimotonrets o/e eimotocarot elpitlum noc icigrurihc itnevretni
 .acirtaidep `ate`l etnarud oN n fid anucla are`c  len azneref  gnimit  acigrurihc enoizerroc alled
 .itneizap id ippurg ert i art  
 enoiznufsid anu id aznelaverp aL otaredom odarg id avittirtser airotalitnev -  ni are oreves
 aimotana alled ’atisselpmoc alla enoizaler etnatsottos acaidrac  arugiF(  .)2 c itneizap I  no
 ,sacpaM/VROD/VLID  id emordnis regnemnesiE oizalocric , en  natnoF id   e  FOT  onavatneserp
 id ittederp irolav issab ’uip i  ,%( CVF etnemavittepsir  ,3.71±9.66 ,4.71±8.36 ,6.71±9.85 
 sv 10.0<p ;6.71±1.76 HCUG enoizalopop etnatser  )6.71±7.37 , verp atla ’uip al e  id aznela
otaredom odarg id avittirtser airotalitnev enoiznufsid -  oreves ,%( etnemavittepsir   ,%1.65
 %9.23 ,%0.05 e  sv 10.0<p ;%5.33  HCUG enoizalopop etnatser  .)%9.02  e DSA noc itneizap I
 oenatucrep ovitterroc otnevretni nu otuvecir onaveva ehc illeuq 05=n(  itneizap  )  onavatneserp
 id ittederp irolav itla ’uip i  CVF  HCUG enoizalopop etnatser alla ottepsir  sv 5.71±2.67 ,%(
 .)10.0<p ,6.71±3.96  a ottepsir icitonaic itneizap ni issab `uip onare CVF id ittederp irolav I
icitonaic non itneizap ±9.07 sv 6.91±2.06 ,%(  .)10.0<p ,6.51  anu id aznelaverp aL  enoiznufsid
otaredom odarg id avittirtser airotalitnev - oreves    are %4.05  noc HCUG enoizalopop allen 
 ottepsir isonaic  a  %7.62 acitonaic non HCUG enoizalopop allen  .)10.0<p(  enoiznufsid anU
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darg id avittirtser airotalitnev otaredom o -  len etneserp are oreves  %1.64  essalc ni itneizap ied
N elanoiznuf III AHY -  VI  len e  %6.54  id ocimetssis olocirtnev led enoiznufsid noc itneizap ied
otaredom odarg - oreves  10.0<p( ottepsir   AHYN essalc ni itneizap ia I-  II  itneizap ia ottepsir e
f noc eveil enoiznufsid/elamron acimetsis eralocirtnev enoiznu      .)  
 
oizalopop allen avittirtser airotalitnev enoiznufsid id itnanimreteD en HCUG  
 atairavitlum e atairavinu acitsigol isilana alled itatlusir I noizacifitnedi`l rep e  itnanimreted ied 
 id enoiznufsid otaredom odarg id avittirtser airotalitnev -  oreves rtsom onos a allebaT allen it  .2 
 anU otaredom odarg id avittirtser airotalitnev enoiznufsid -  oreves   ad etnednepid non are  ’ate
 o osep  acitsigol isilana osrevarttA . atairavitlum  anu id itnanimreted , oiznufsid  airotalitnev en
otaredom odarg id avittirtser -  oreves  etnedecerp onare HCUG enoizalopop artson allen
imotocarot  a RO( 32.1IC%59;47.1 - 74.2 ,)  ocicarotoidrac otroppar otatnemua  
RO( 13.2IC%59;12.4 - 25.7  ,) otaredom odarg id isoilocs - oreves RO( 51.1IC%59;34.2 - 31.5  )  e  al
osselpmoc otinegnoc ocaidrac ottefid nu id azneserp RO( 50.1IC%59,84.1 - 70.2  .) isonaiC  ,
otaredom odarg id ocimetsis olocirtnev led enoiznufsid - oreves  , eimotonrets elpitlum id airots  
(  )2≥ aticsan alla eranomlop enoisufrepopi e   olledom otseuq ni ivitacifingis onare non
ocitsitats  .  
 id itnanimreted I otaredom odarg id avittirtser airotalitnev enoiznufsid -  oreves  itats onos
nu otuvecir onaveva ahc HCUG itneizap ni etnematarapes itazzilana a  acigrurihc enoizerroc  e
zap ni itareponi HCUG itnei v eL .itaillap o  al otnuiggar onnah ehc ilibaira  ’ativitacifingis
 oppurg nucsaic ni atairavinu acitsigol isilana’lla )50.0<p( acitsitats   len itazzilana itats onos
atairavitlum isilana id olledom  . edecerP aimotocarot etn  eimotonrets elpitlum ,  e  otatnemua  
 id itnanimreted itrof  onare ocicarotoidrac otroppar  odarg id avittirtser airotalitnev enoiznufsid
otaredom -  oreves nu otuvecir aveva ehc HCUG enoizalopop allen a  etnedecerp  enoizerroc
acigrurihc  , ertnem  ni  itaillap/itareponi itneizap  onare  odarg id isoilocs id azneserp al
otaredom - ocicarotoidrac otroppar otatnemua ,oreves   aimotocarot etnedecerp e  .)3 erugiF(
 are non isonaiC  etrof nu  etnanimreted id   odarg id avittirtser airotalitnev enoiznufsid
otaredom - reves o  ni  .itneizap id ippurg i ibmartne  
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tapmI t  airotalitnev enoiznufsid alled o aznevivvarpos allus avittirtser  
wolloF -  otneve nu otuva onnah itneizap 96 elauq li etnarud ,inna 1.4 id are onaidem pu
 0001/51 etar ytilatrom( osrevva ocaidrac  itneizap  rep onna  .) lged etrap roiggam aL i  itneve 
  ilataf  ,natnoF id oppurg len itavresso itats onos  41( itneizap  %2.02  ,  isrevva itneve ilg ittut id
ilataf  ,)  oppurg li  31( sacpaM/VROD/VRID itneizap  ,)%8.81 ,  noc itneizap  21( FOT itneizap  ,
 ,)%4.71  noc itneizap .8 ,stp 6( AGTcc  )%7  id emordnis e  6( regnemnesiE itneizap  .)%7.8 ,  
 anU otaredom odarg id avittirtser airotalitnev enoiznufsid -  oreves u are  etnednepidni n
ua id erottiderp oizalopop allen ’atilatrom atatnem en HCUG  i  ,xoC isilana osrevarttA .
 noc HCUG itneizap nev enoiznufsid otaredom odarg id avittirtser airotalit -  oreves  nu onaveva
 elataf osrevva otneve id oihcsir  otatnemua  id  5.2 etlov   enoiznuf noc itneizap ia ottepsir
 elamron eranomlop ( allebaT 23.1IC%59;05.2 RH detsujda .3 -  ,2 erugiF  ;100.0<p ;16.4
nalpaK detsujdanu - c reieM  evru  noc itneizap art  odarg id avittirtser airotalitnev enoiznufsid
otaredom -  oreves  elamron enoiznuf noc itneizap e 23.2IC%59;41.4 RH - goL ;83.7 -  knar
 )100.0<p sir nu e  elataf osrevva otneve id oihc  otatnemua id  9.1  noc itneizap ia ottepsir etlov
oiznuf en ev elamron airotalitn - allebaT( eveil avittirtser airotalitnev enoiznufsid  RH detsujda ,3 
41.1IC%59;09.1 - 98.1IC%59;50.3 RH detsujdanu ;10.0=p ;22.3 - goL ;29.4 -  .)100.0<p knar  aL
 art avitacifingis enoizaler otaredom odarg id avittirtser airotalitnev enoiznufsid -s oreve   e
 itnanimreted itrof iuc ni xoC enoisserger id isilana ad atamrefnoc atats `e ’atilatrom atatnemua
 emoctuo id  emoc  elanoiznuf essalc  AHYN  onare acimetsis eralocirtnev enoiznufsid e  itiresni
olledom len  ( allebaT .)3  isonaic e ’atE  animreted onare non  emoctuo id itn  olledom otseuq ni
aznevivvarpos id  . nu noc itneizap i arT  a id avittirtser airotalitnev enoiznufs  id oihcsir li ,
 are osrevva elataf otneve  .CVF id ittederp irolav id enoizudir alla enoizaler ni  I p  itneiza
omlop enoiznufsid areves anu noc HCUG  avittirtser eran (  id ittederp irolav  )%05<CVF 
 osrevva elataf otnve id oihcsir nu onaveva  otatnemua  id 3 a ottepsir etlov i  noc HCUG itneizap 
irotalitnev enoiznuf  a elamron ( arugiF  ,2 ataiggettart avruc 14.1IC%59;10.3 RH detsujda ; -
H detsujdanu ;100.0<p ;27.5 9.2IC%59;5.5 R -  96/32 ;100.0<p ;4.01 isseced  ni oppurg otseuq  .)
 art atavresso atats `e enimret ognul a aznevivvarpos ni aznereffid anusseN i  HCUG itniezap
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 enoiznuf noc  airotalitnev eveil odarg id avittirtser airotalitnev enoiznuf noc illeuq e elamron  
6.0=p( .)4  
 
noissucsiD e 
 `e ovittirtser nrettap noc airotalitnev enoiznufsid anu ehc otartsom ah oiduts otseuQ
 HCUG enoizalopop aipma allen etnelaverp ni `atireves aus al e f  itseuq ni emoctuo`l azneul
 .itneizap  avittirtser airotalitnev enoiznufsid anU  odarg id veil  alled %5.71 len etneserp `e e
oizalopop en  ,HCUG alitnev enoiznufsid anu ertnem edom odarg id avittirtser airot ra ot -  oreves
( CVF id ittederp irolav  )%06<  len etneserp ’e  %7.92 HCUG neoizalopop alled  itneizap I .
 id avittirtser airotalitnev enoiznufsid noc HCUG otaredom odarg -  id oihcsir nu onnah oreves
 osrevva elataf otneve  otatnemua  id  5.2 etlov   enoiznuf anu noc HCUG itneizap ia ottepsir
 .elamron airotalitnev  
 avittirtser airotalitnev enoiznufsid id imsinacceM .HCUG enoizalopop allen  
tluda enoizalopop alleN a as  ,]61[’ate`l noc ecsiunimid airotalitnev enoiznuf al ,an
osepparvos  ]71[ omuf e  .]81[  anu id itnanimreted onare non irottaf itseuQ  enoiznufsid
otaredom odarg id avittirtser airotalitnev -  oreves HCUG enoizalopop artson allen  .  aL
ev enoiznufsid anu id aznelaverp  id ’atisselpmoc alla enoizaler ni are avittirtser airotalitn
acaidrac aimotana  ,  lad  odnairav 51 -  %02  itneizap ni   ecilpmes otinegnoc ocaidrac ottefid noc
 la 03 -  %05 osselpmoc otinegnoc ocaidrac ottefid noc itneizap ni  ,  ,FOT noc itneizap emoc
id enoizalocric  natnoF  id emordnis , regnemnesiE  e ,  .sacpaM/VROD/VLID  anu ’uipidreP  
otaredom odarg id avittirtser airotalitnev enoiznufsid - eves  `uip etnemavitacifingis are or
icitonaic non susrev icitonaic HCUG itneizap ni etneuqerf  . tta atatulav ailagemoidraC ra  osrev
 nu a  erottiderp etrof `uip li are ocicarotoidrac otroppar otatnemu  airotalitnev enoiznufsid id
otaredom odarg id avittirtser - eves or  HCUG enoizalopop artson allen  .  ehc itneizap ni ertlonI
 onnah  etnedecerp nu otuvecir ni ovitterroc ocigrurihc otnevret , elpmoc anu  airots ass
t elpitlum noc acigrurihc motocaro i eimotonrets o/e e (  )2≥ are   id erottiderp etrof nu  
 airotalitnev enoiznufsid otaredom odarg id avittirtser - eves or  ,  ertnem  ni  itneizap
aimotocarot  etnedecerp anu itaillap/itareponi   onu id  enoizaerc al rep  tnuhs o “ rep  yranomlup
gnidnab yretra ” otaredom odarg id isoilocs id azneserp al e - irottaf itnatropmi onare oreves  .
 id etnednepidni etnanimreted nu eresse otartsom ah non isonaiC  airotalitnev enoiznufsid
otaredom odarg id avittirtser - eves or   ni otseuq ledom ol  .  
C acigrurihc airots id ’atisselpmo .   aimotonrets opoD  ,  onocsibus etnemetneuqerf inomlop i  
amuart anu  , atarud everb id e  eveil osseps `e ehc  ,]91[ am   airotalitnev enoiznufsid audiser anu
oidrac otnevretni opod inna 01 ehcna atavresso atats ’e - ocicarot ]02[ . L  enoiznufsid a
 airotalitnev  atavreso oidrac aigrurihc id otnevretni opod -  acicarot  atageips etrap ni `e
 .’es rep id enoizarepo`llad s otats `E yb nu id enoizaerc al ehc otireggu -  ssap oidrac -po ranoml e 
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 noc  aenaropmet  eranomlop ossulf led enoizudir o aznessa oup  atsopsir anu eracsenni ’
eranomlop oizitsretni e arutalucsav allen airotammaifni 12[ - ]32  onnad nu noc ,  anarbmem alla
aira oibmacs olled eilamona e eraloevla - enoizalocric  . ireggus eznedive enuclA s  ni ehc onoc
a itsopottos itneizap aigrurihc navoig ni acicarot ifni atsopsir al ,`ate e tsop airotamma -
ataregase eresse `oup acigrurihc  ,  e enihcotic id elatusset enoizartlifni aipma`nu noc
ilifortuen 42[ - ]62  .  eR -  icigrurihc itnevretni otnemanoizisopir li rep rt ittodnoc id  a  olocirtnev li
iretra`l e ortsed  a eranomlop i o  allen itnueqerf onos idats `uip a ivitterroc icigrurihc itnevretn
 ovititepir id etnof eresse onossop e HCUG enoizalopop  .”ssertsid gnul“ ’uipidreP  ,  elautta al
 otnevretni nu otuvecir onnah ehc itneizap id etrap alleuq atneserppar HCUG enoizalopop
ocigrurihc  oidrac -  acric ocicarot 51 -  02 ’af inna  , odnauq   arocna itneizap id etrap roiggam al
 otsop la aimotocarot aipma anu avevecir cet evisavni onem enreido elled inim ehcin -
 .eenatucrep erudecorp o ehcimotocarot  itnevretni itnedecerp I  icigrurihc i eratlusir onossop  n
taregase nu  len acicarot aibbag alled enoisnapse atanidroocni o attodir e eranomlop onnad o
wollof - pu  . oidrac otnevretni opod etneuqerf ehcna `e ocitammarfaid ovren led isilarap aL -
ihc i anu noc ,esselpmoc etinegnoc eitapoidrac id enoizerroc al rep ocigrur acric id aznedicn   li
 %01 e HCUG enoizalopop allen  d  ammarfaidime`lled enoizavele id elibasnopser `e asse
 ortsinis enoizalitnev ataretla noc ]82,72[.   
isoilocS .  atartsomid `e is avitacifingis isoilocs id azneserp aL  eresse  erotiderp etrof nu
 etnednepidni  id d  airotalitnev enoiznufsi otaredom odarg id avittirtser - eves or    artson allen
HCUG enoizalopop  . itaillap/itareponi HCUG itneizap I  noc  isoilocs avitacifingis -  ologna
BBOC 03> °- ihcsir nu otatneserp onnah  o  id  airotalitnev enoiznufsid  odarg id avittirtser
aredom ot - eves  or  id otatnemua  5  aznes e itaillap/itareponi HCUG itneizap ia ottepsir etlov
 anips alled anegortai `atimrofed a atuvod resse `oup isoilocs id azneserp aL .isoilocs
 .acitapoidi eresse `oup o elarbetrev  li ,HCUG enoizalopop artson alleN  %2.61 eizap id  itn
otaredom odarg id isoilocs anu onavatneserp - oreves   itneizap itseuq id etrap roiggam al e
 anu aveva  airotalitnev enoiznufsid otaredom odarg id avittirtser - eves or  .  
 imsinaccem ilibissoP  nu onodulcni eranomlop ’aticapac allus isoilocs alled itteffe ilged
acicarot aibbag alled oppulivs olamona  , oirotaripser ametsis led ehcitsale ezrof etatnemua  ,  e
ed itteffe ilg  ’atimrofed all irotaripse e irotaripsni ilocsum ied oppulivs ollus 92[ - ]13  .  aL
 li noc enoizaler ni eresse arbmes eranomlop ’aticapac alled enoizudir  arutavruc id odarg
elanips ]23[ ,  noc iloevla id oremun ottodir nu onocsireggus ehcitpotua eznedive enucla e
 arutavruc al iniciv ibol ien itnatsocric iloevla ilged irotasnepmoc enoisnemid atatnemua
elanips . ]33[    
 eralocirtnev enoiznuf e ailagemoidraC imetsis ac  .  osrevartta atatulav ailagemoidraC  li
ocicarotoidrac otroppar ednepidni nu are etn  id erottiderp   airotalitnev enoiznufsid  id avittirtser
otaredom odarg - eves or    .HCUG enoizalopop artson allen  ocaidrac osnepmocs noc itneizap I
ocinorc  rac onnah osseps ahc  artsinis eralocirtnev enoiznufsid e ailagemoid onatneserp  ehcna 
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 enoiznufsid  e airotalitnev  nu   oibmacs otaretla aira - enoizalocric  ,  ied otnemidiprotni a otuvod
gnul“ ,irotaripser ilocsum - sid diulf ecnalab ”  , airadnoces eranomlop enoisnetrepi  e  amede
zitsretni elaizitsretni eranomlop isorbif noc ocinorc elai 43[ - ]63  itneizap ied odom ossets ollA ,
 ,ocinorc ocaidrac osnepmocs noc  ocinorc ociraccarvos nu onatneserp osseps HCUG itneizap i
 ertsed ehcaidrac eremac elled /e ertsinis o (  id ociraccarvos sserp enoi  ov id o/e emul  noc ,)
ecarot led aifargoidar alla ocicarotoidrac otroppar otatnemua  .  id olledom ortson leN
 ,enoissergeritum otaredom odarg id acimetsis eralocirtnev enoiznufsid anu -  are non oreves
airotalitnev enoiznufsid id etnanimreted etnemetrof avittirtser  . mertoP eraluceps om   allen ehc
“ len itnemaibmac i ,HCUG enoizalopop ruotnoc ” tnemlibaborp ’uip onos ocaidrac e  ni 
 ertsed inoizes elled otnemidnargni nu a enoizaler  .erouc led ertsinis inoizes elled ehc otsottuip
 id ailamona`L nietsbE rep ,egnemnesiE id emordnis al , oipmese  ,  etazzirettarac onos   ad
 olocirtnev/ortsed oirta`lled enoizatalid evissergorp  eralocirtnev osnepmocs olla nif ortsed
 id aigolarteT noc itneizap i odom ossets olla e ,ortsaed  tollaF  italovlav ittodnoc noc
e irtsed ilocirtnev imone osseps onatneserp elairta enoizatalid  .  id enoizalocric noc itneizap I
natnoF  ,  ni  onatneserp ,acimetsis enoizalocric allad etarapes `e eranomlop enoizalocric al iuc
artsed elairta enoizatalid osseps  . I ertlon  ,  ehc otartsomod otats `e  ni  ittefid noc inibmab
itinegnoc icaidrac  , alla ocaidrac epahs olled eilamona  ed aifargoidar l ottelfir ecarot  ’uip on
 itinegnoc icaidrac ittefid osseps ertsinis ella ottepsir ertsed ehcaidrac eremac elled .  ]73[
toP er ralutsop omm c al ,HCUG enoizalopop allen ehc e  uip ’e ailagemoidra  osseps oizaler ni  en
 a  nu e enoisserp id ociraccarvos o/ ov  e ,ertsed inoizes elled emul  ehcna  id omsinaccem nu
 omsinaccem nu eresse oup ocaidrac olcic li etnarud ovitteffe eranomlop ossulf otaretla
aira hctamsim len otlovnioc - enoizalocric   .itneizap itseuq ni  
isonaiC  . izap I icitonaic HCUG itne   enoiznufsid id aznelaverp atla `uip anu onavatneserp
otaredom odarg id avittirtser airotalitnev - ves e alla ottepsir or  non HCUG enoizalopop 
 am ,acitonaic  al  id azneserp naic atatlusir e is non iso  id etnednepidni etnanimreted nu 
noiznufsid  airotalitnev e  avittirtser ehcnA .olledom ortson len  HCUG itneizap ien  icitonaic
 itaillap/itareponi  )regnemnesiE id emordnis noc itneizap onodulcni(  olos otavresso omaibba
 dnert nu ia ottepsir avittirtser eranomlop enoiznufsid id oihcsir otatnemua nu osrev  itneizap 
 itaillap/itareponi HCUG icitonaic non  .)60.0=p( msinaccem lI o noizalopop allen isonaic alled e 
 nu a otuvod osseps`e HCUG  “ hctamsim  ” art   eugnas  alla otuvod otanegisso non e otanegisso 
,iudiser icaidrac ittefid id azneserp   eranomlop ossulf o “ revni otit ”  noc itneizap ien emoc 
E id emordnis regnemnesi  .  ,itneizap imitlu itseuq nI  onnah ehc  otatneserp  aznelaverp atla’nu
otaredom odarg id ovittirtser oirotaripser nrettap id - oreves ittalam alled oidats omirp li , a  ’e
omlop ossulf otatnemua ad otazzirettarac  onnad nu noc ,eran  ocinorc  iraloevla enarbmem elled
 nu e  oibmacs otaretla aira - enoizalocric  . aittalam alled oidats odnoces leN  ,  tnuhs ol odnauq
 ,isonaic id asrapmoc e eranomlop ovitteffe ossulf led enoizudir anu noc etrevni ocaidrac   li
lop eraloevla onnad  anu ni atlusir e otacsenni ’aig ’e eranom airotalitnev enoiznuf ataretla .  ]83[
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olotsi idutS tsop icig -  anu otuvecir onnah ehc itinegnoc icaidrac ittefid noc itneizap ni metrom
 avidrat acaidrac enoizerroc opi atagnulorp anu ehcna ehc otartsom onnah  enoisufrep
p  acigrurihc enozerroc alled amirp eranomlo  id elibasnopser eresse ’oup  nu  oppulivs ottodir
av ied aticserc etneiciffusni ,erabol s rtni e iranomlop i a-a  enoisnemid e oremun ottodir ,iranic
noc iloevla ilged   ilarutturts eilamona ranicaerp i  e artni - ranica i 04,93[ ]  onossop ehc ,
 ottefid led acigrurihc enoizerroc opod ehcna eranomlop onnad etnenamrep nu eratneserppar
 .ocaidrac  
 
apmI  airotalitnev enoiznufsid alled ott irtser t vit a aznevivvarpos allus  .  
 anu ehc otartsomid ah oiduts otseuQ irtser airotalitnev enoiznufsid otaredom odarg id avitt -
ves e or   )%06<CVF( mua id etnednepidni oihcsir id erooaf nu `e e  allen ’atilatrom atatn
 .HCUG enoizalopop   oihcsir id irottaf itrof rep otnematsuigga opod ehcnA  al emoc  azneserp
 elanoiznuf essalc id III AHYN -  VI ataredom anu e - sid areves  ,acimetsis eralocirtnev enoiznuf
 anu otaredom odarg id avittirtser airotalitnev enoiznufsid - ves e or  erazneulfni avamrefnoc is 
.enoizalopop atseuq ni emoctuo`l natsonoN te tla`nu  a  enoiznufsid anu id aznelaverp
 ,HCUG enoizalopop allen avittirster airotalitnev u noc itneizap i  id avittirtser enoiznufsid an
gra  eveil od  enoizalopop alla ottepsir ottepsir etrom id oihcsir otatnemua nu onaveva non
.elamron airotalitnev enoiznuf noc HCUG   
 ehc onartsomid itatlusir itneserp I m el etnarud eranomlop enoiznuf ataretla anu  ervona  id
 elanoiznuf essalc alla emeisni otnuigga erolav etnatropmi nu atneserp atazrof enoizalitnev
cirtnev led enoiznuf alla e AHYN ts allen ocimetsis ortsinis olo ra  ied acitsongorp enoizacifit
 .HCUG itneizap atseuq ni eranomlop enoiznufsid id ’atireves aL  enoizaler ni `e enoizalopop 
 alla  ’oicrep e ,etnatsottos acaidrac aimotana id ’atisselpmoc   `oup  ehcna etse`l erettelfir  enoisn
oruen enoizavitta alled - elaromu  ni eroiggep isongorp anu a ataicossa eresse aton `e ehc ,
ocinorc ocaidrac osnepmocs noc itneizap  .  ,ittafni ,ocinorc ocaidrac osnepmocs noc itneizap nI
ua id rekram nu `e eranomlop enoiznufsid id ’atireves al  len ’atilatrom id oihcsir otatnem
wollof - pu . ]6[  inas itteggos ni ,’uipidreP  ]8,7[ anaizna enoizalopop allen emoc  ,]24,14[  issab
 onos CVF id irolav  etaicossa itats orp otats otatnemua nu da -  itla `uip noc oirotammaifni
 ni `atilatrom id oihcsir otatnemua da e ovitadisso sserts/irotammaifni srekram id irolav
wollof -  .pu  aL  noc enoizalopop alla ilimis ehcitsirettarac etlom atneserp HCUG enoizalopop
nepmocs  oirotammalfni otats onu onatneserp ,ocinorc ocaidrac os  oruen e -  elaromu
etnetsisrep   ,]34[ e ol  ocinorc ocaidrac osnepmocs  HCUG itneizap ni eresse ’oup  etnelis  o
 .inomlop i ehcna eglovnioc ehc ,onagroitlum aittalam noc etnavelir etnemacinilc  nU
ev hctamsim  ,inegortai iranomlop innad ,acicarot aibbag alled eilamona ,enoisufrep/enoizalitn
 onazneulfni eraloevla eranomlop enarbmem alled isorbif e eranomlop oppulivs ottodir  al
 id aznelaverp atla anu ni onatlusir e HCUG enoizalopop allen eranomlop enoiznuf
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znufsid  .avittirtser airotalitnev enoi tlov amirp al rep otartsom omiabba oroval otseuq nI a ehc  
la tireves a id id ` s  avittirtser airotalitnev enoiznuf  .itneizap itseuq ni emoctuo`l azneulfni    
 
oiduts olled inoizatimiL  
aipma nu ni ovittepsorter oiduts onu `e otseuQ HCUG enoizalopop .  oiduts id enoizalopop aL 
e’  ocaidrac ottefid id ipit isrevid nic itneizap edulcni ,aenegorete etnemaraihc  al e ,otinegnoc
otneve id asuac  osrevva elataf  otats `e oiduts olled opocs oL .atagitsevni atats ’e non
 ,aznelaverp al eragitsevni  e itnanimreted  enoiznufsid anu id aznevivvarpos us ottapmi
uor nu ednetta ehc HCUG enoizalopop aipma nu ni avittirtser airotalitnev wollof enit -  pu
nec nu ni ocinilc  .otluda`lled etinegnoc eitapoidrac rep ollevil ozret id ort ertlonI   id itad i
nomlop enoiznuf  aifargomsitselp osrevartta itarusim acitats era sid onare non  al rep ilibinop
ied etrap roiggam  itneizap  .isulcni non `oicrep e  allen  itazrof irotalitnev issulf i ,euqnumoC
 ad itarusim itats onos atalourra enoizalopop “p snaicisyh ” ude etnematacificeps  itac alla  
 eranomlop enoiznuf alled enoizarusim eenil el odnoces -  cicarohT naciremA adiug
yteicoS .]21[ id noc itneizap I  enoiznufs   arup avitturtso airotalitnev  itats onos )stp 95=n(
olav issab noc HCUG itneizap erarapmoc are opocs ol ’ehciop ,oiduts ollad isulcse  CVF id ir
lamron noc HCUG itneizap a ottepsir e  .eranomlop enoiznuf  ihcop i osulcni reva opod ehcnA
 enoiznufsid noc itneizap i ,oiduts ollen avitturtso airotalitnev enoiznufsid noc itneizap
otaredom odarg id avittirtser airotalitnev -  nu onavatneserp oreves a  otatsuigg  id oihcsir
rom at   ’atil  id  8.1  etnatser HCUG enoizalopop alla ottepsir etlov 11.1IC%59:08.1 RH( -  ;11.3
goL - .)20.0=p knar  
 
inoisulcnoC  
 aus al e HCUG enoizalopop allen etnelaverp ’e avittirtser airotalitnev enoiznufsid anU
a enoizaler ni `e ’atireves  airots alled e etnatsottos acaidrac aimotana alled `atisselpmoc all
.isonaic id azneserp alla non am ,acigrurihc   odarg id avittirtser airotalitnev enoiznufsid anU
otaredom -  oreves  .HCUG enoizlaopop allen ’atilatrom id oihcsir id erottaf etnednepidni nu ’e I 
otaredom odarg id avittirtser airotalitnev enoiznufsid anu noc HCUG itneizap -  oreves  onnah
 HCUG enoizalopop alla ottepsir etlov 5.2 id otatnemua ’atilatrom  id oihcsir nu otatneserp
 .eranomlop enoiznuf elamron noc trom id oihcsir lI a ov 0.3 id atnemua ’atil  rep etl i  itneizap 
 noc HCUG %05<CVF  noc HCUG itneizap i art aznevivvarpos allen aznereffid ’e`c noN .
 enoiznuf irotalitnev a .eveil odarg id avittirtser airotalitnev enoiznufsid e elamron   
 
ehcinilc inoizacilpmI  
tlu ilged icitueparet issergorp  itnecer i noC  imi inna  anu ah odnom len HCUG enoizalopop al ,
 a ottepsir agnul ’uip ativ id aviotattepsa leverp us al e ’af inna iceid e noizalopop allen azn e 
eratnemua da atanitsed ’e elareneg orutuf ni  .  erazneulfni onossop ehc irottaf i erednerpmoC
 81  
alopop allen emoctuo`l  eracifitnedi rep elatnemadnof `e HCUG enoiz i  oihsir otla da itneizap 
.aruc acificeps id eraicifeneb onossop ehc e isrevva ilataf itneve id   li artsomid oiduts ortson lI
.HCUG enoizalopop allen eranomlop enoiznuf alled ocitsongorp erolav   enoiznufsid anU
nev  HCUG enoizlaopop allen etnelaverp `e avittirtser airotalit  azneulfni ’atireves aus al e
 enoiznuf noc HCUG itneizap i art aznevivvarpos ni aznereffid ’e`c noN .emoctuo`l
p i e elamron airotalitnev a l odarg id avittirtser airotalitnev enoiznuf noc HCUG itneiz  .evei
otaredom odarg id airotalitnev enoiznufsid anU -  oreves  )%06< CVF(  etnednepidni nu ’e
.HCUG enoizalopop allen ’atilatrom id oihsir id erottaf  P amron al `ehcio erouc enoizaretni el -
 enomlop al e atinegnoc aitapoidrac assergerp noc itneizap ien ataretla `e  orol id etrap roiggam 
 oibmacs olamona nu atneserp aira - l ,enoizalocric a irtemorips  a  i erarusim rep elanoiznevnoc
 ’atidibromoc avitacifingis eralevir ’oup ehc tset odilav nu atneserppar itazrof irotalitnev issulf
 enoialopop allen oihcsir li eracifitrats e  .HCUG  nu a  ativni oiduts ostseuQ  otanicivvar
wollof - ocinilc pu e oizaroballoc avitta’nu  igolomuenp e igoloidrac art en  HCUG itneizap i rep
otaredom odarg id avittirtser airotalitnev enoiznufsid noc -  .oreves  
 
itnemaizargniR  
oizargniR  alled ocincet ffats ol  layoR eladepsO`lled eranomlopoidrac aigoloisiF id `atinU
 e eranomlop enoiznuf id tset i eriugese`llen otubirtnoc osoizerp li rep ardnoL id notpmorB
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dnegeL a erugiF ella  
F arugi .1    airotalitnev enoiznuF  .HCUG enoizalopop allen atazrof  ,A ubirtsiD enoiz   irolav ied
 id ittederp  CVF  ,  1VEF atalourra enoizalopop aipma allen FEP e  .  acidni eralocric ocifarg lI ,B
rotalitnev enoiznuf alla esab ni asivid enoizalopop id elautnecrep al  .ai  
 
 .2 arugiF  enoizubirtsiD irotalitnev enoiznufsid anu id a  avittirtser otaredom odarg id -  ni oreves
 .etnatsottos ocimotana ocaidrac ottefid la esab  elautnecrep al onacidni errab ellen itardauq I  id
 itneizap .oppurg ingo ni   
 
3 erugiF . sid id itnanimreteD  odarg id avittirtser enoiznuf otaredom - oreves   HCUG itneizap ni
 ,itaillap/itareponi HCUG itneizap ni e itarepo atairavitlum isilana  onnah ehc ilibairav el oloS .
 .olledom len itartne onos atairavinu isilana` lla acitsitats `ativitacifingis al otnuiggar  
 
giF 2 aru .  avruC nalpaK -  reieM  allen airotalitnev enoiznuf alla esab ni )detsujdanu(
.HCUG enoizalopop otaredom odarg id avittirtser airotalitnev enoiznufsid noc itneizap I - 
ap ia ottepsir etlov 5.2 id )otatsuigga( ’atilatrom id oihcsir nu otartsom onnah oreves  noc itneiz
elamron airotalitnev enoiznuf -  .eveil odarg id avittirtser enoiznufsid   0.3 id avatnemua oihsir lI
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allebaT  .1 nilc ,ilasab ehcitsirettaraC ehci  , s  itazrof iranomlop issulf e acigrurihc airot
oizalopop allen ne sab ni HCUG e  alla .atarusim airotalitnev enoiznuf  
 
aidem emoc osserpse onos itad I D± S o  .)%(n otnevretni`lled opmet la `atE  olled ,ocigrurihc 
 ocigrurihc otnevretni`llad opmet li e tnuhs anaidem emoc isserpse onos  ydob :IMB .)RQI(
 :AHYN ;iECA ;xedni ssam  elanoiznuf essalc AHYN  ; iECA  ehc amizne`lled irotibini :
 .anisnetoigna`l etrevnoc  :BRA  .anisnetoigna alled erottecer led itnaccolb  *  irolav i artsinis a  
 p  enoiznuf art artsed a ;eveil avittirtser enoiznufsid e elamron airotalitnev enoiznuf art
rtser enoiznufsid e elamrona irotalitnev otaredom odarg id avitti - .oreves   
   airotalitnev enoiznuF   








irtser  tt  eveil  
)802=n(  
enoiznufsiD  
 ttirtser  dom - ves  
)453=n(  
*eulav p  
taraC .t  ehcinilc/ilasaB       
)%(.oN  001  8.25  5.71  7.92   
’atE  , inna  2.31±1.33  9.21±7.33  1.41±3.23  2.31±7.23  82.0 / 91.0  
eS oss ( M )% ,  2.35  4.25  4.55  5 0.5  37.0 / 56.0  
m/gk ,IMB 2 6.4±8.32  6.4±2.42  5.4±0.42  6.4±9.22  10.0< / 35.0  
omuF a( tt o ovi  etnedecerp ) 9.01  2.21  3.11  0.9  21.0 / 98.0  
)%( 20.taS  8.4±8.69  8.3±5.79  9.3±1.79  9.5±6.59  10.0< / 02.0  
isonaiC )%(  6.9  1.6  9.8  3.61  10.0< / 42.0  
 ,AHYN ssalc e II   2.73  6.33  3.14  9.04  100.0 / 100.0  
                        III - VI  2.9  5.5  0.9  8.51  .0 100.0< / 31  
ocimetsis rtnev znufsiD  3.22  6.81  4.22  1.92  10.0< / 92.0  
iD fs dom tsis rtnev nu - oreves  2.8  4.5  0.8  4.31  10.0< / 42.0  
citeruiD i 6.31  3.01  53.41  34.91  10.0< / 12.0  
BRA/iECA  6.81  4.71  71 5.  3.12  91.0 / 19.0  
enoradoimA  9 2.6  8.21  9.11  .0 / 500.0 500  
β- colb itnac  8.9  5.8  2.8  1.31  50.0 / 28.0  
toidrac otroppaR cicaro o  70.0±45.0  60.0±25.0  60.0±55.0  70.0±85.0  10.0< / 10.0<  
dom isoilocS - oreves  2.61  9.11  8.71  4.22  100.0< / 60.0  
acigrurihc airotS       
acigrurihc enoizerroC  1.37  4.07  6.97  6.37  53.0 / 20.0  
itaillaP  / itareponi  9.62  6.92  4.02  4.62  53.0 / 20.0  
aimotocarot etnedecerP   8.42  4.71  2.72  5.73  100.0< / 100.0  
aimotonrets etnedecerP   1.07  3.76  5.77  0.17  34.0 / 900.0  
elpitlum eimotocaroT  ( )2≥   7.5  0.2  13.7  3.11  100.0< /100.0<  
elpitlum eimotonretS (  )2≥  9.91  8.51  4.52  6.52  100.0< / 600.0  
’atE  aigrurihc opmet la  , inna   2( 2.5 - )8.11  7.1( 6.4 - )11  1.2( 9.5 - )7.31  2.2( 6 - )11  12.0 / 80.0  
tnuhs opmet la ’atE  , inna  3.0( 3.1 - )5  3.0( 2 - )0.5  3.0( 4.1 - )2.4  3.0( 0.1 - )4.5  68.0 / 49.0  
/orapir lad innA aillap z noi e 7.51( 5.22 - )1.03  6.51(9.32 - )6.03  6.41(8.02 - )4.72  8.41(4.12 - )1.03  70.0 / 600.0  
eranomlop enoiznuF       
VEF 1 irtil ,  9.0±7.2  7.0±1.3  6.0±5.2  6.0±8.1   10.0< - 10.0<  
VEF  ,1  %  81±7.27  2.11±6.58  29.6±6.86  3.01±1.25   10.0< - 10.0<  
 ,CVF irtil  1.1±0.3  8.0±5.3  8.2 6.0±  6.0±0.2   10.0< - 10.0<  
 % , CVF  5.71±7.96  4.01±1.38  18.2±8.46  8.8±8.84   10.0< - 10.0<  
 CVF/1VEF  80.0±98.0  70.0±88.0  80.0±09.0  80.0±19.0   100.0 - 10.0<  
irtil ,FEP  231±783  421±634  021±273  211±803   10.0< - 10.0<  
 %  ,FEP  8.21±5.34  6.11±5.84  7.11±8.14  11.0±6.53   10.0< - 10.0<  
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allebaT  .2  airotalitnev enoiznufsid alled itnanimreteD  avittirtser otaredom odarg id -




















































 tairavinU a atairavitluM   
 ) IC %59( R0  eulav p  )IC %59( RO  ulav p e 
’atE  89.0( 99.0 - )00.1  82.0  - - 
m/gk 52>( IMB 2) 46.0( 48.0 - )01.1  22.0  - - 
omuF   65.0( 77.0 - )70.1  11.0  - - 
isonaiC  78.1( 87.2 - )21.4  100.0<  44.0( 76.0 - )10.1  60.0  
 noitaillaP/riapeR  49.0( 92.1 - )97.1  01.0  - - 
aimotocaroT   98.1( 15.2 - )13.3  100.0<  1( 47.1 32. - )74.2  200.0  
motonretS ai   47.0( 99.0 - )13.1  49.0  - - 
 eimotonretS 2≥  02.1( 16.1 - )61.2  200.0  97.0( 31.1 - )26.1  84.0  
 allad innA
enoizaillap/enoizerroc  
89.0( 99.0 - )10.1  55.0  - - 
 otroppaR cicarotoidraC  o  97.1(14.2 - )23.3  100.0<  13.2(12.4 - )25.7  100.0<  
ilocS iso dom - oreves  08.1( 15.3 - )28.6  100.0<  51.1( 34.2 - )31.5  20.0  
dom tsis rtnev fsiD - ve   66.1( 55.2 - )78.3  100.0<  84.0( 18.0 -1 )73.  54.0  
I noisnetrep eranomlop e  89.0( 26.1 - )76.2  60.0  3.1 1 76.0( - )58.2  73.0  
aticsan alla mlop frepopI  41.1( 74.1 - )98.1  300.0  ( 41.1 38.0 - )85.1  04.0  
asselpmoC aitapoidraC  56.1( 21.2 - )47.2  100.0<  50.1( 84.1 - )70.2  20.0  
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allebaT  .3  isilanA  oihcsir id  xoC  aznevivvarpos rep ledom esiwpetS( zp 3601 , )  
 
  RH  )IC %59(  eulav p  
 
er enoiznufsiD dom avittirts -  sv areves lamron e- eveil enoiznufsid  
dom avittirster rtnev enoiznufsiD -  areves  09.1  41.1( -3. 22 ) 10.0  
 ,AHYN ssalc e III - VI  .3 09  51.2( -7. 01 ) 100.0<  
is rtnev  znufsiD s otaredom met - oreves  .2 03  42.1( - .4 52 ) 10.0<  
enoizerroC  acigrurihc  - - 48.0  
C isonai  - - 70.0  
’atE   - - 17.0  
 
dom avittirtser enoiznufsiD -  sv areves lamron e 
dom avittirster rtnev enoiznufsiD - areves  05.2  23.1( -4. 16 ) 400.0  
 ,AHYN ssalc e III - VI  7.3 5 11.2( - )47.6  100.0<  
is rtnev  znufsiD s otaredom met - oreves  2.2 3 11.1( - .4 64 ) 20.0  
roC acigrurihc enoizer  - - 28.0  
isonaiC  - - 41.0  
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